Typically, alignment procedure is performed by using a specific optical scenario, 88 e.g., a specified source, aperture, beam splitter, filter and detector (Hase et al.,2001 ).
89
The TCCON and most NDACC assume an ideal ILS in spectra retrieval. experimental setup is shown in Fig. 1(a) .
122
Five different kinds of attenuators ( Fig. 1(b) ) were used in the experiments. represented by a ME amplitude and a ME phase error (Hase et al., 1999 i.e., attenuator #1~4 was inserted to a specified place just before the exit parabolic mirror. The 180 dotted yellow arrow is for the group two experiments, i.e., attenuator #1~4 was inserted to a 181 specified place between the entrance parabolic/spherical mirror and its focus (i.e., the selected 182 entrance aperture). While attenuator #5 is right in the focal plane of the entrance 183 parabolic/spherical mirror. and solar spectrum can achieve consistent ILS retrievals for both TCCON and 223 NDACC, though the solar spectrum is much more structured than the lamp spectrum. 224 We also performed the similar comparison for all other individual measurement 225 scenarios, and deduced the same conclusion. The comparison with respect to total column amount, total random error and total 281 systematic error are listed in retrieval errors (Fig.8 (a) ) and the averaging kernels ( Fig.8 (b) and (c)) show higher for sun spectra are relatively larger than those for lamp spectra.
321
It can be concluded that the ILS retrievals are very sensitive to various attenuators.
322
The phase errors vary more than the ME amplitude. They indicate that the alignment close to the ILS derived form default cell measurement scenario, with a ME amplitude 329 change of < 3% within OPD max =45cm and < 6% within OPD max =180cm, respectively. This may be different from one instrument to the other, hence, the mechanical 347 consistency of each aperture is recommended to be further checked before being used.
348
The attenuator #5 has more influence on ILS than attenuators #1 ~ 4, which also here the retrieval using an ideal rather than a measured ILS was taken as the reference.
359
In this manner, the ILSs with less biases deviated from the reference, the less ME This deduction is in excellent agreement with Hase's alignment scheme (Hase, 2001 
(a) The maximum drifts of ~2.5% and ~3.6% are shown for OPD max = 45cm and OPD max 417 = 180cm, respectively. They amount to the deviations of ME amplitudes of 0.0375% effective ME drifts (normalized to a reference temperature of 296 K) are 0.0253% and 432 0.0591% for OPD max = 45cm and OPD max = 180cm, respectively (Hase, 2013 
